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rnk.lPalef*ochregjtferk* 846 e 7533793 ■ ; 

1999'-03-19- ■■■■■ • ; ..f .•^■^^•;V^ 

HiMidfaxen Kos^ of Itacosyliated ^i^^ 

for iiihibiticm of b^^^ 

The present ill vention relates to tte^^^^^ 
^ 5 acetyl lactosiuiiine carbohydrate structure, swell as ^ialyl-Lewis anrig^ caibohy^^^ 

for the preparation of pharroac^oiical compositions for the treafriicnt or ^rpphy iaxis in humans of 
conditiona involving infTOtion 
gaslrointestiJtal mpcpsa, as^^w^^ 
sialylaled lactosamine structu^ 
' ■.-lO.- . ' ■ , ■ / • ."*•■:*'"■-: ■■■ • • . ^7* ■ ' : . 

Background of th^^^^ 
py^on, the human specific; gastne pathdg has tanacr^ed aLs flic causad agent 
in chronic iictive gastritis and peptic ulcer disease, ilie chionic infe^^ been coirclattsd to 

the devdopmchit of gastric cancer, oiie of theTnostjcpmtrioji^ himvpuns 
15 (reviewed in M. J. Blaser. Sci. Amen 2^ 92, l996): w: j?^^ 
by adhertocq to the mucous epitiidialce^^^ 

These adh^encc properties protect the bacteria firbm ihecxfriei^ atddity of iji^ gastric liirnen and 
displacement from the stomach by fqrce$ such as gaistric emptying, Centnal to turrcint thinking in 
pathogenesis is the imp>bitance t>f adhercnce &r coU>m^ 
20 adhesion nioleculesthat recogmzei^ecifit 

molecules in the mucus Uiiing. ■ 

It hto previously been demonstrated that the ft^ 
Lewis b and H-1 tp mediate atlherence of H, pylori to human, gastric epi^di^ cells mi (T. 
Borm^ Bl., Science l^^ 
25 are typically foimd on erytbipcytes where^ 
system, bm they are also exprei^scd On 
>]Ppd fin>up antigeris and A^^^ 
:-; discovery of Aitd.er a/, A/erf*/. 315, that the fre^^ of indiyiduga^^^ group 

0 is strikingly high in pfirtients suflferihg fipm pfifpUc ulcer The for the Le^Vi^ / 

30 b and H-l antigens as r^cptors^ copld possibly explain the W^itt preVaipicc tpr^j^ ulcer 
diseaise in blood j^bup O individuals, since Ae le^^ of avaU^i[ci//j5>^^ he 
reduced in indivichials pf bloq^ gribup A and B phenbtypds (T: Bor&i and 

(lcUer),1994, 264, 1387:, T. Borcn and P. Falk (19^^^^^ , 
: ■ Sept/dct., 28-37). 
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■ ■■ 19'99 -03- 1.9.. 

in^ prpblem underlying tte 
signi ficant and efficient substances that influence bacterial adheiOTce^^i^^ in p;^ iticular; the ^ . 
adherence of H: pylori; a prevalent pathogeii jn htmi^ toiihe human jgastHc mucosa. A fimhcf 
prbbJcm is to make available new and efficient inedloda for the ireatnieiil w prophylaxis pf N. 
5 pyiori mfectidris:^ 

: Sdininiify bf^^^^ 

The pcresent invention solves the above prbiblerns in that it mile eB available a hovel 
use of fucosytated sialylated N-acetyl Uctosahunis glycocpnjugates^ sucii as sialyl-Lewis x 
10 stnictixres and methods of uWa^ 

pescripQbnof the 

The present invenfi wiU bie describied in closer detiil beldw| with reference to the 
attached exOTnpl^ and figures, in 
^ ^ ^ and Pig- B) show bansterial r« ^T^fu adhesibn to hiiman gastric miicosk and 

inhibition assay: /n siYu acffieren^ (dctJG 17875 

and the babAlA2' -mutant)^ Bacteria vverc jpte-incubatc^ with the Lcv^s b c^^ in 1 0|ig/ml 
concentration, ox |tbe sialyl-tcwis conjugate in 20^g/iril concentTalion. (A) Section ofihuman 
gastric n^ucosa stained with hCThatoxylm/eosin^<B, G) Non^ H-pyUri bahAlA2r' m\xisiiX 

20 and CCUG17iB75/rcspectively, binding to huni^ 

expermenk >^th Lp^^^^ aiitigeri-, and tiialylrl^^^ ajrilijgenr neoglycpcpnjugate^ respectively 
■■ O'r^)- • • ■ \[[ ■'• . 

For Figur^e lA-lF, biopsy no. 12 (Fig. 7 A) was used/wi* a^odcra^ 
inflammiitioh cell infiltration; For Fig/ ^^^^ 
25 infiltrate and almost devoid prreceptb . 

Reduction in bacterial binding was oistimated by counting the number of adherent 
bacteria ill 10 tliffertoi fields und^^ 
' experiiTjents. The control where bacteria were not pre-incub^eil viath glycpconjugates was 

dcfmed as 100% biriding. 
30 . . Fig* 2 and 7C show bacterial z>j jjfiy adhesion.to mouse gastric iuiicpsa arid < 

inhibition assay: In situ adh^cncc analysis of Ae re<^ vtKpylf^ri, CCUG 17875 

and tiiie bahA iA2- -rxiutaxit: (A) Section of ibbiise gastric rpuco&a stained with hcJmaloxylin/eosiiL 
(^f C} J>ion''mh\hitc6 H: pylori bdh^^ 

gastric tissue (B, C). and the "Lewis b mouse" transgenic gaistric tissue (D/E 
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'HuvwdUipgtm Kosmbi ^■ 

Inhibition eicperinients by idie 'Xewis b mouse" transgenic gastric tissue vi^lh sid[yl-Lewis x 
ueogitycocoiyugate (f^, G), i 

For Fig- 7C the expend 
binding was estimated by counting the nundtwer bfadhar^ fields uiid» 

5 200X iBagtiificatibti in two iridqi^aiden^^^^^ 

Fig. 3 shows resiilis ofa^ 
sialylated glycolipids: Binding of //^c^ 

against sialyl-L^is x and sialyl-Lewis ato glyspsiihihgQlipidsokthii^^ 

The glycosphirigolijHds were sqiaffat|6d arid {A> visiiaUs^ vrtlth a^^ Duplicate 
10 chromatogTimisw<sre incubated 

and ra*oiabclie«i H. pylori (D) strain CGtJG :1;7«75. (Ej ffie BabAl A2 imitant sfr^ atid^(^^ 

strainiXyG 17874. Autoradiography was 
-glycbsjpmiigoUpiaB ^ica^lfbfa^ 2, AddTgly<i$hiiigc>ij^^^ ~ 

gnmulocyles, 40 fig; 3, Acid glycosphihjgplipiids ipf hi^^ 
15 sialylaiion. 4P Mg; 4. Acidglycosphingolipids of hwmWg^ bUddcip adenocaiiciboma, 40 pig^^ 

Acid glycosphingoUpias of human g^il bla^ 

N^eiiAca3Gaip4(Fuca3)GlcNAcp3Gai(M(F 

humto gall biadder^^ adenocarcinoma, 1 Mig; 7. Nci^ 

Cer (sialyl.Lewis. a hexaglycosyleertmidc) isolated from hi^wm &dlb^ 4 : 

20 ^g;8,NcuAcd3qalp4(Fucoi3)GIcNAcp3Gai|^^ 

ccramide), 4 |ig; 9, i^ca20aip3(F«ca4)GicNAcp|3G^^ (I^wis 
hexaglycpsyiceiaimde) of hatiian small iiitest^ 

Mg. 4 i*6ws charaplerisatibn orH.p^/on rec^^^ 
sialyiated conjugates: 

25 incubated with ^25^|i^ciled nTO-glyco conjugates (See Expend 
; analyses with neoglyc0Conjugate rccepton). B^^^^^ 

? alfa2;61actose-. sia]yl-dfa2..3lactb^e-. sialyl-Txvwis a> siaiyl-I^wis and Lewis b^, sjoitficsised 
sialyl-Lewis X- sialyl'acetylhictosaminee; buih wi^^^^^^^ 

(extendpd/hydrophilic) spacer, ijpnjugated t6 alburn^ Finally, the histo-blood ^up antigen 
: 30 I>ewis y (synihesised penta-sacchande) (^^^ 
£>i^/, 1994, 33, no. 14, 1468,), wjis afii^ 

Fig. 5 shows a ncgaiiVe ion FAfl nialss ^opectnm 
gangliosideisolaUed from human gaUbladdw The mokcUlar ibh at »i/2 

21 74 indicate a glycoqilnngolipid with one 

■ Pb53374SE00 ' 



SANT AV:AB Piiet^la^figjjl^j^ifl^lS- 3-99 ; 18:11*; 46 8 6660286; #35 

046 8' 7533793 . '^P' ■-"■■ 

i999 /"OS- 1 • • : - ■ - ■ ' -'^i' ■4:'' ■■■\:v J: 

. . HwudfioxBn KoBSCii ^ ' 

four hexoscs and dl 8:1-16:0, A scries of firagmm^ by aucf ^ive 

climin ation of terminal cdrbohyi^atic pnils, ajje found zini/z 2028 (M-Fuc-Hi^-; m/z 1882 (M- 
Neu Ac-Ht>-,77i/z l720;(M.^JiuAc-Hex4^^^ 

Fuc-HexNAi>H"*l% m/r 698 (^i>I^ 

m/z 536 (M-NeuAc-Hcx-Fuc^MexNAc-Hex-F^ 

glycosphingolipid had a Ni^ 

in the foimula abbvc the 

JO ^*g- * shows « /^/ori adJt^^ 

Sialyl-Lews a-PAA, siidyl-l^wis^x^^^ 

i.e. synthcsised sialylatod s^lpliQtj^ Lewis aridgens.cDhjugai^ to paiy^iCT^ backbxuiG 
Were added in diiutiori scries of 1 jig, l OOng^ and tO ng, to sW^taiqdin c 

(ELISA). GCUG 17875 (75) and tfic babAIAylimhyo imX^^ Were addcd to the ELK^ in 
15 a series labelled A-F. Adherent bacteria were detected by ppj^^ rd^it aniisera against // 
pylori CCUG 1 7875;^ The products of the hpr$et^disii peroxidase; rcictioh were quantified in a 
microliter plate rcadien 

• ■ • Fig 7A, B, C See Fig- l.andFig, 2 

Fig; 8 Antibbdy inhibitions of bapteria binding in 5itu.:H. pylori CCUG 1 7875 
20 (75) and the ^K^2Uy><2-mutant (DKO were overl^d on 

monoclonal antibodies against the Lewis b antigen (Lab)or the siM><^ siVt!^x)aiitigeft, 
and andyzed hy w adherCT^ 

of 10 different fields. A comparison between tlie tWp cU (GGLfG17875 
^>t/M//6a*>12Tniutant) andcoriU^bl (DM-kpni 75^kon) was jf^btmi^^^^ 
25 T-tcst nonrparamotric test/P valines below 6^,05 W . . 

Table i shows a smim 

' • Descrtption 

The present inventors have tiOT^ surprisingly idbriti iFi . 
30 carbohydrate recg>tor, mapped the i^^ 
presence of the npW rcceptp^to be highly 
^S^bsting mi up^rcgulatibn of 

^^slroiritestLnal niucosa. Consequently the use of a iq^ecific caibohydi^e ^ilcturb is disclpsedy 
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Huvudtaxea Kosson'''^/ ' 
together with » ^(niir n,etWffortreatinent 
conditions involving gastroime^^ 

gastric ulcers, d^en^ 'ikers; gap^ric adeiiQ^ gistnf 'lyiaphima. 

fo order to charactcriw a^^^^^ 
^ . 5 concsponding tosto-^iood Wndiiig^y^W ^sin;iU;the BabX adHcsin, the 

group combined the techtiiquc of ^ : 

identification ahdpiirificatibn of ad^^ 
biological activity of the I^is b antig^ 
1998). In order to verify the ctinrect identity; of Ihe^clo^ 

mutant, i.«^, a mutant Jacking the bkbA adj^i^^^ v^as c<aistnict(^ This miiiaiil 

jubsequcntly los^the biruiing activity fori the - 
the clbned babA-adh^in gene TOU^^^^^^^ ' . 

adhesin belongs Jo ^fenOly of related snidsilmWooteriiiOTjte g^e and; in additidn, two 
separate, but identical alleles of the hSAkditesiAii^^^^ 

found to be expressed as a :lunctibnal ^^lhesin protein), th^e icfults were a^o published in: 
IIver/Borcnet al., Sci^ce 279. 373/1908; K fe p^^osedlM^ 
>/.>>-fort adherence tij gastric c^i^^^^^^ 
;7>./bn vimlen«; feclors that dama^^^^^ 

and provoke auio.immune reactions, t^^^^ to 4eveloinnenl of ofccr dw 

T^e babA knock out mutant d^ 
propertied turned out to be exto^ely mterw^ 
human gastaio epitbefial lining, ifi adhisanerice cjcjirn'm 
humaii (bibpsy) gastric miw:o83. ITiese r^sult^ gu^^ actiyatibn of a com 
25 adhesin-reccptorintCTaicUOT^^^ 

Coiwequently, Oie present inyie^ 
acelyriactdsannne carbohydrate caiboliy<ftatc structures 

foi' ttie preparation of a phaoaoaceutical compbsition for the t^^ ih huinans 

of conditlbi^ i^oWixi^in&alon}^^^ 

gastric rnucosa. Iii particular, saitf use in Which tlw sialylrLewi^^^^ 
capable ofbihding to adhesins pfraeiit cm the surfi^ r r V 

Fucpsylaled sialylated N-acetyHact^ 
alf8l,3nicosyltransferase activi^£rs (iapable of iiiptbfying acceptois iipiitaiiung alfa(2.3) sialic 
acid-sub«ituited lajtosarniri^ as Le\*^iV X. Gi^^^^ (where 
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R is a protdn or pther carbohydrate smwiture^^^ The LpWis x antigen is a co^i^on 1^^ 
structure, which fonns the core of this sialylatcd struirture, result^ sialyl Lewis i:e, 
NeuAcalfa2.3Ga.B 1 .4(F^^ucalfa 1 )GlcNAc-R. Another pbssi^^^^^^^ wbiildi be difucosylated 

sialyl Lewis X, a lorijgcr pplyfuco^^ylatedp^^^ 
5 suggested, that the number of fucose-residues in the core chain aiTects the Affinity atid aids in the 
stabiKsatipn of the receptorTiigiauld cbinpIexyinteracri6h:^^T^ was fertber increased % 

the fmding that a binding piiitcm 

mutant strains was obtained With ihbhocloiiy a^^^^ difected against ii^yl^ (Fig 3, : 

B). The optiihal reoeptor could be of more ccmpiex type^ ks suggefsted by the sIowct migrating 

. analyses (Lanes 2 fuid 4). 

A K /jy/pf^z-binding and anti-sialyl-Le^ glyco&pKngoIipld 
isolated fh3m the human gall blidto^ 

negative ion FAB niass speotrbrbbtry arMi NMR as NeuApWcxCFuc)He^ 
15 (Fuc)HexNA<flexIlex whh spliingo^be:^^^^^ 
. together with the anti-sialyl-Le wis x-binding^^ 

GIcNAcp3aaip4(Fuca3)OJcNAcp3Galp4<31c sbg^t^,ie/kgmghosidc 

with repetitive Lewis x core, previously desirib^ fiVfi colonic ^CTibcardnOTia (Fukia 

Y,, NudeUnaii, E., Lcvciy, S.R. Hdkoinb^^^ 
20 accumulating in human adcnbcarcinonia. II^^A hybridpraa: a^^^^ a human / 

cancer-associated difucogartglipside (VISNcuAcV^IU^^ 

1 05 1 7). The binding-active comppuxid Was tht^s a gahglio&ide witti rdpetitiYe IL^wis x core (Fig. 

While almoisf ho binding to sialyUDewis a h^^aglycpsylc^rdmid^ (Fig. 3, larie 7) 
25 was obtained^ a weak binding of the CCU.G T7874 sV^ajn/thiet Bato and the BabiA IA2 

mutant to dsdyl-LeWis x h«^ 
this binding required 2 nmol, wJW^ 
GlcNAcp3Gal(M(Fuca3)^^^^^ 

. distinct difTerencc in affTtiity argue fpr 
50 gangliosidc exhibit features r^equiied for b5*i?tedal b jdini^ric .orTep^tive fQm 

optimised in its pii&sentation of the ^rTilinal siali^ 

At tWs stage ail open queh^i^^ 
repetitive Lewis X element, or dueio the ter^^ 

the binding epitope, ;as been described fpr inOTOclotial antirSMlyi-L^Via^ 
• PD53374SE00 
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HovudfaxBii Kosscm ^ '. 
(MOthing. J., Spanbroek. IL. Pctei^^ 

chvactcri8ation;pfft«:osyla^4;gan^^ 

Further, the present myentipii cpmprises a met^o^ for touting ahdipr liieventing 
diseases in humans «iuscd by infcclicm by pylori of hiiman gastric mucosa, said tnetJwa i 
comprising a^inislefing to ahuman patieht in need thereof an cflectivc ainount of a sialyi- 
Lewis antigen cartK)hydme istru^^ 

the sialyl j^is antigen cai^h^ 
1^ X aiid sialy^Lewis a and strucliurally relatedxarbphydt^^ to a^referred 

embodiment, the siaJyi-I^is aitigen carbohydrate is a dimcric or rt^etitive sialyl- 

Lewis antigen carbohydrate structure, for «.*nplc an antigciicbpse»;am<^ dimeric slalyl- 
— te^is-x and siaJyl-t^Wis a and in pa^ - - - - 

According to a^ptfii^ e^^^ the attached exaiTiples, the 

bacterial adherence can be influenced by aritibodiesv rai^^^^^ structure: 
The manufacture of saift^le Mtibodira^^ 
known to persoiis skilled in the art. 

ApbartnaccMtical coiH^ri3ittg a sialyULewis ^^^^^ or oorteipohdiiig 

antibody as the main active substance or as o^ 

conventional manner, equal to. the preparation of other compositions for administration to the 
gastTDimcstinal tfaciy$x.itia>l^ 
to those skilled in die art. 

Said pharmMeu«c^ composition ina^jr^^ 
pareiitcrany orpcr rectum. It is concwvable that fte i>lwri^ . 
pali^t in drtnkahlc form; cqnii»iiang^^^^ 

waxes and may fWthei^^ iiicjudc llayoUring ag?nte, colouring jigents, d^ bindcts, 
dispersants etc. It is also conceivable that thc^hj^raiac^u^^^^^ locally to 

the stomach or duodeiium via a stomach tube or nasogMtri^^^ SuitaMb 
administi^iorilbniis include liquid 
tablets, csq^sules cir sup^siteNies. 

For parcnteral admiifiistration. the sia?yl-Lw^^^ 
coiresponding antibody cjm be disTOlvcd orsus^ 

somtion. For enteral adminimti^ the carboh>^ra^ 

and processed t a tabletvcapsule dr similar fomi.'^^ ^ . . . 
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^*®^*^''*'9lyr the caAbhydrat^ 
iippsoines or microspheres / microp^c^^ 
for administration to a patient are 
according to nee4 for cxampfc obta^^^ 
5 gastrointestinal tract, dependent of pH, tcrap?jattire 

. nie dosage of the sialyl-I^is mtigto OT^CQ on the 

choice of adimnistration route, the paijiciilfla^ c^^^^ J 
and also whether the disease is to be^l^ 

patient to be treated. Finding the opririiaj dos^ in ettch.daSe lies within of a! 

0 practitioner inUie field. Importantly; the cartohydrates should be active wh«i administacd 

parenterally or by other ineanis, the amomts needed Vvill be hased oh the concentotiohs required 
for inhibitiohx^Ttt P^oW polk in /n.v 
The dosage is also dependchl on Whether 

synergistic effect may be seen wiUi combinatipns of ca^ otlu^ jiharniaceatic^s such 

as antibiotics, multi valent foTina of the nafturai ligi^^ or derivativ^ thereof, designed to liicrease 
affinity and/or avidity foi- . ^ ^ 

The present invention win he exeinpKfied in the ^^^^^^ (dcimples; 

ExsanpUe9---'- '-\ ■[■.■.■ ' •■\ '. 

Experimeotal procedures 

BactcriUl Strains a9dQroWthC6ndfti^ 

77: strain COJQl 7875 j^^^^ 
CCUG. Qfiteborg, Swedwi/Strain^M jpaife, 
k. A. Roth, G; Larson, and S. Normark. i'cte/ice; 262, 1892 < 1993),). Strain 26695 was recently 
genomicaUy stiquenccd (J-F. Tombetal^ Neattrei96. 539 (1997)1). The molcdite coii^tion 
and Lewis b antigoi binding properties of the feai/ii^^^ was rccenflyidescribed (D. Ilvjer, et 
iUScience, 279, 373 (1««>8)).;t;1k panel of 91 frt*h^^ is^jat^ 6ainc flora the 

University Hospital in Uppsala, Sweden. Bacteria were grown at ST^C in io % G62 and 5% O2 
(T. Bor&i, P. Falk, k: A. Roth, d Larson, aij(ii Norrnark, Hci^riice.. 26X 1892(1993), for 2 days 
for optirnal Lc h antigen binding, activity. . 

Bacterial in. sHu. adhesion and finhjbition assiiy. 

; Bacterial in situ adliMx;nce ass^y (^^^^ 
Proc. Natl. Acad Sci. >6. 2035 (1993>). Huih^^^^ stoi^aph stoiiilis^ V.):ere ob^ 

• •PD53374Sfi0d. ' ' • 
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■ Huvudfoxen Kassan ; ■ . ■ 
DeparlTnent of Gastroentetolp^; Banjes-Jcw^ 
Biiciena were labelled with fl^^ 
suspcnsioiis were dUute<J to ai5 QDeooin blocl^^^ 
sections, incubated for Ih at loom temperature, m^^^^ 
5 Borcn,T.,Hadam, D., C^a^^^ 

Assays Methods Ceil Bioln^^^^ l«5-19^;;B4>ren^^T Notrnaflc S., C?QTdpn:J- 1.; 

and. Falk P. G. (1 997) Methpdis for the Identification of ^. pylori Host Receptors. M^tk 
Molecular Medicine. 8 ■205-224, Jht abilfly of gf^ 
adWence to hiintiOT stomach in situ was 
10 concentration, and the sialyl-Lewis^ 

bacterial binding was estimated by counting the iiumbiar of adh^^ht bactma ra^^ 
_1 1 _ L_ (Fig. 7 A, 6, C). Each value is^Ac mean $EM of KJ^difiT^ _ 

where bacteria were not pre-incubatcd with glycocbhjugates was d^^ 100% binding; 
Statistical Analyisis of bacteri al adherence in situ ^nd inhibition experiments; A comparison 
15 between the two diffwnt bacterial sn-ains (COT 

was perfonncd with the Wilcoxoii/Stiident T-tcst ftoh-parametrid test - P values below 0,65 were 
<i<>nsidercd significant Value £ 0.001 (*^ 

Preparation, purification and identificatioii receptors 

20 Glycosphingoli]>ids were isolated and char^ctrnzed by mass^ spectrtinetiy. H NMR, 

and degradation studies, as deiscribed (K^i$son, K Piep^ion bf^i^^^^ 

glycolipids fpir overlay analysis of receptors for bacteria and viruses for other studies- 
Methods Enzymol. /i*, 212-220. A //. py/ori^bindihg g^^^ 

human gall bladder adenocarcinoma by repejaied chrbmkogf^y on silitic acid cbUinins of tho 
25 native glyco^pMmgolipid fracti^^^ or acciyfated dcrivali>^^ therTOf/zMild acid h^^ 
done by incubating the glycbsphingblipids in 1% (V/v) acetic add jf^^ i OO'^C. 

Negative ion FAB mass ^^qiectra w^ r<xx)rded pri^^a 
spectrometer (XEOti Tokyo, Japan). The ioiis were produc^^^ 6 keV xendn atom 
bombardincnt, i^irig triethanblamine as matr^ 
':^Q ■ . ■ ■ • ■ : / • . . ' . 

Analyzes of Ibhiding to^ 

Cuimre and 35s.iabelling of pylori wasj^ opii^ in (An^Siroihi j;. Teneberg, S., 
Abul Milh, M,. Laresoii, T.^lieonardsson, L, Qlsson, B;-^iwf., Olwegard Halvakson, M., 
Danielssbn,=D.; aqd Karls^ 
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fielicpbacter pylori, C\ycc^\iiq\og^^ 

or pure cpmpouiids (0.002-4 /ig/lane)^^^^ sef^ated on sdutpitf silic^ g^^^^ 60 :^TLC 
plates (Mennck)/ using ch Ghmaical 
detection was done with anjsaidehyde^^^ 

5 chTomatographic. lii DaniisqWchl-Chrox^^ Stahl ed ;(BeriiT»:^^S^^ 

■.496-51). ■ ;;.■:; = • .■ •.■•■ 

Binding . of TOdi blabellcd yy. pjt^on 

clu-omatogranis was performed as described above (Angstr&ni et al., 199S) using suspensiptis of 

bacteria diluted in phosphate-buffered sjato (?BSy, pH 7i3; to 1 xlO.^ CF^^ } 
10 activities of the suspensioils were approxiraateiy 1 CPiW per XOQil pylori organisms. Binding of 

monoclonal anUbodies dpne as described (Magnani; JX, , BroclkhliU^^ M:; Smith; D J"., 

Ginsburg, v., Blaszczyk, M/, Mik^heil^^ and Kopat)S*^, H 

monpsiak^gaxigUosidc is a monoclonal m 

572, 55-56). Aati-sialyl-Li^ 
IS Cprp./lokyo, Japaii Md anti 

I^boratbtieSi Inc.^ Dedhffltn, 

Radio ImniuBoABalyst^viith.^N^ 

The«iaiyl-alf02:31acto^-, si^^^^ 

20 pUgosacchairidc antigeM used for neoglycoc^^ 

structurally ideiitified and charact^ iuid iiiote tfis^ pxwki 

These conjugates were attached to atbuinin with an APp (apc^lphehyJcned^ spaier 
attac}u;d lo the carbohydrate by reductive, animaticiia and thus the tenninal- f^ucing 
monosaccharide linit pf the oligosaccharide^ is rcdpced aind is present ais! an aiii^ IsoSep 

25 AB, Tulling6^ Sweden (T Boron, P- Fdk; K: A. lloth^ 

1892 {1993), P^ t> kye, filature BiotechnoIogyX J55 (1996)): The syrt^ 
tetrasaccharide antigen was conjugated to 
amidbcthyl) rspacer, IsoSep. AB. SynlJie^ised si^yi-t^ 

acictyllactosiminee. boUi with a cithbr a 3 carik>h or 14 carbbn (extend^d/hyd^ ^acer, 
30 cotyygated to albumin, were obtained &on» Pextra LabqT4^ UK. The tUA (Fig, 4) 

was perfonncd according to (P, Falk^ T. Bordn, D Haslarli^ M. G. d^paro Cell BidL AS^ 

161 (1994)) with minor modifications; the glycpcphjuga^^^ 

Chioraminc T m^pd. 1 mlof baclena (A^qo:^ of 1257. 

labelled conjvgatis (that is an excess ofrec^f^r substrate) for 30 mitL in phosphate buffered 
.PD53374SEO0 • 
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saline (PBS), 0.5 % aibumm,.0.05 % Tweai-20 (i»a^^ . 
activity bound to tte bacte^^^^ 
.«''PO"™entswererepfodai;iW 

^ti vitywitliin the strain was Stabile. ■ > ' 

5 ■■ . .; ■■ . •. .. 

''CbnstructioA of ihc .btiib^tiiiiuta^ 

amplified by *e F2 (forward) and JU^ 
(Stratagcne. La JoUa). The vefctoi- was Kn^iiosbd withH4rm^ 
and D. B. Taylor. C?e«r 94, 23 {1990)) was Kg^^^ 
strainCCUGl 7875 was traj,$foriiqd>^^^^^ 

th«s the copy niiiitat^d. was anil^bd by PC» wi& tbe (AaA^) or F44 

(Aa^4i) in combination with pricier H.1 1, 

By initoduction 6f the InacUvated b^^^ 
te6/l/yJ2;double mutani Was c«ihsmicted. Jn ordprWsd^ for hoth:iv>ctiyat^^^^^^ 
resistance m^er KaiiR was introduced inta Ac; se^^^ bal»A-allcle. ~ 
T>e u?ed primwis liaid t^foUQ^^ 
.... P2:CTTV\AATATCTCCX^ :•. 
20 R41: CK-GAGCCTAAACJ7TAATX3Ai l?3gi 
F44: CAGTCAAGCCCAAAGCTATGG; RllV 



10 



15 



//. Ai*»n" »<liereiice to iiimoiiH^ 

Sialyl-^>(ns a-PAA^^^^^^^ 
25 Lewis x-PAA,i;e.synthcsisedsialylatedp 

polyacjylamide ^wckbone were obtained fitto Syntesome 0inb Gmnahy: The 

conjugates wene added in diluli^ «ri«» 
\ Twecn, lo streptayidni coatcd miorotitcr (ELISA) plates (Rticbe bia^stics Scandinavia AB, 

Bronuna, S wedci?). After one hour pMncubatiolii m iBom tenipbfci^ the pkte wWbloeked 
30 over night at 4«C. with $b0ng biotihylated albiiniin iii 300^1 1%;8SA PBS 6:6^ 
; CCUG 17875 and the i»aA/i/.^2 doubk m^ 

agar plates (sec Bitctwial Stiiiiite a^^^ 

0.05% Tween. and then resuspended in 1 % USA^ in PB§; 6.05% Tw^ri. A final ODfioo was set to 
0:5/ ml (5*10* CPU/ ml). 150 bacteria was addedto eat* >yeU. Pla^ Were iijcubitted for 1 
PD53374SE00 " •" ' ■ ■ 
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hour in iop^h teinp€jrature imd thpn washed jflbrcc time Tweexi. AdhCTmt 

bacteria were detected by polyckmd rab^^^ 

formalih fixed bacteria of straiii GCXJG 1 787^ in New Zealand rab^ts; { Aignser^ VatinSsby, 
Sweden) The antibodies. were allowed to iiicubale in r%BSA iaPBS 0.p5%:^^^^ 
5 minutes at room temperature: ISO fjibftlie su^pra^oii was added to Ae wells for hpur at rddni 
temperature Tlie same procediire. were pcrfbniied for the secondary and nibbit antibbdy 
conjugated to HRP (DAko, Goat anti tabbit iiiiidfuinpgloubuliiis^ 

afier three washes in 300^l PBS 0.05% Twwn. After tto^ in 300^1 PBS 0.05% 

Tween, 100 ^1 pe^^xidase substiiatc (3:5 
10 hydrochloride in 0.05 M sodaima citrate phosphattoe W pH 5-0> was added. After 5 mifiiitcs , 
the reaction was stopi^^d by adding 25 jiiV:4 M H2SO4. Tlie products of the hor$cradish 
peroxidase reaction were quantified in a micrpt^ter pl^^ 

. Antiho<ty inhibitions orbacterW 

15 H. pyJoriCCUC. 17^75 md the b^^^ 

pre-trcatcd with mpiibclonal^tibbdie^ aiid atn^^ ^herencc. Gastric tissue se9tK>us 

were prerincubated witli anti-LeWis b mbnoclqnaJ ahtibbdies!; Immupor, Ino- Nbrcross, GA br 
anti-sialyl-L^wis X Tnonoclonal andh^^ 

drlutitm of i :1 OOx for one hour. //. pylori was with an QpA60CM);2 oVfetlaid as described 
20 in (described (P. Fallc er aL, Prac. Nutl Acad; Set: USji:, 90, 2035 i(t$95)):: Excess bacterid 
cells were removed by 6x5 iriin vyashings in OBB)-blb^^ . kediictipn in bacierial 

bitiding was cstimatipd by cbuhtirig the number of ^ magnificaiion 
(Fig; 8). Bach value is the mean SEM of 1 0 different fielids; The cbriticol whpre bacterid were . 
not {B-c-iT^ubated with glyi^^ : 
25 bacteriil adlierence in situ and inhibition expetinicnts; A cp^parispn between the two different. 
. bacterial strains (CCUOt7875^d *a^^ 

witb the Wilcpxon/Stud 

.significant. ■ • *. 

; % . Value £0,001 Value tO,^^ 

.-".30- / "' . 'y ■ 
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1 . The H, pylori b^bA-ntutftiit adheres to the gasb-if tissue independent of th^ Levi4$ b 
antigen • 

babA-mutants m strain GGUQ 1787S hiatf pixK^iOiisly been made byin^tivation of 
5 the b£ibAl ali6ie/ without phcTOtyp^^ effect, or hy ihactivation of ^^^^ 
concpmitam loss of the C^wi$ V 
resuhs of the BabA-protcin as the Lc>vis 

373 (19Sr8)). In the present $ieric^^ the habA2 limtaijt was aris^ for biiictiiig . 

properties by the in sim^ axlhei^nce assay. /Htb bidding acti in situ wasi found to be close to 
JO 50% compared to the CGUG 17875 yyald-type stira^irt (by the nuntito of adheroit bacterid 
cclis),and the binding paHOT of the^^^ 

pylori CCUG 17875 wild-type (wt) bacliBria (data not shown). Smce recotnbiiiatipn in betwieCT 

_ -babA alleles could possible have moved-die silmt bal)^^ - — ^- 

replacement of the GaniR cassette), a babAI/baM 2-(h i^^ constructed, 
1 3 where both babA-alleles were inactivatekl by i^efDombinatiom ilowcvcr, the biiidin^ activity m 
siiu by die 6fl&4i/6a/M2-niutant was still fptmci to ]be close tb 50^ c<>mparcd to thd CCXJG 
1 7875 wUd'ty^pc strain (Fig. 7 A, by the nrnhbcar of adherent bacterial cells) and the binding 
pattern of the ftijM/^fli^2-miitant looks niost similar to the biit pattern 6tihcH, pylori' 
CCUG 17875 wild-t>^e (wt) bacteria (^^ B ' (:). Bincfi^ 
20 previously §hown to be mediated by the. fiicosylatc^ such as the 

Lewis b aiitigen(T.:Boren ctaK 5c/e^^^ /PP3i 26?, 1892). Pire-incubatiqh of the /i^^^^ 
strain with loW concentra tions ( 1 0|ig/ihL) of soluble: Lewis b antigen j[tsoSep AB, Tullinge, 
Sweden) results in an almost total inhibition reduction) in bindiri^ (Fig. IE and Fig^ 7A). In 
contrast^ binding by the /?a&y4i/*cf642-mu^ 
25 inhibit by soluble Lewis b antigen (Fi^. ID), suggesting that the ha babA l/babA2Tm^^ 
has induced the expression of a coznplemcn^lary binding/adfa subsequent 
' - ' rccQgoition of a distinctly differeBt receptor.; : 

2« Adherence of the pylon babAlJl^abA2rinutsa^X \s il^Iitndeut on ^^^i^ession otviAbil^f4 
-'30 fticosyl transferasie in the gastric mucosa 

Adherence expmments in situ by K pylori w;ild liT[)e a^dihe hd6A l/hahA2-;rr\ntmt 
were also perfonned using histo^.ti^^ 

ti'aiisgeiiic "Lewis b mouse" gastric mucosa. The "Lewisb mouse." c?qpresjp the alfa 1^3/4 fucosyj 
transferase (alfel,3/4 FT) in the moi^ 
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(otherwise) human specific Lewis b antigen in -the pit and sui^ cells (P.G. Filk ct al.^ 

(1995) PNAS, 92, 1 515). In analogy with p)rc\n0y5 (data (P O Falk et aj, (l *>Sj5) ^A^^ 1515), 
the //• pylori v^-bactcria bind poorly to nibroal tii6i}se; gastric rnucpsa in situ^ while binding is 
efficient to the "Lewis b mouse" giastcic mucos^ i.e. to 4he^iu^^ce mucus cdls (Fig 2 C, E), The 
5 new results deinonstrate thai the tefev<//3^^ very similar, i:e/th«^c is 

an efficient binding 4Cti vity induced by the healthy "T.-ewis b mouse" gastric mucosa i.e.: to the . 
surface miicus cells (Fig, 2 E))! In contriist, binding by the daMi/^a^i^-ihiitanttp non^ 
transgenic ntduse is poor ap^ limited to the most upper layer, most likely to ihe mucixis in the 
protective mucus (Kg 2 B). These results siiggest that the rccq)t6r utilised by the iflZ^^/z&i^ 
10 mutaniis dependent of the addidbc^ : 
humaivspccific focosyl-lranjtfcrase activity 



3. The bQhAl/bahA2^mutSknt demonstrate^ aOinLity for hnmiBD ^^peci^^^ 
giycosphingoHliiids^ Le.^ for gangliosides 

15 Screening of potential receptor stmttures li^^ 

performed by adherence experiments to wclMefiiie;d psuid glycolipids^ 
from defined and unique sources and ti^ 

g(ycosphingo*lipids was evaluated using the thinrlayear clirdmatogram bindrng .assay (J. 
Angstroin aL, Glycobidlogy 297 (1 998); J. M. McKihbii) cir a/., X BipL Chem: 257^755 
20 (J 982)), i.e.; glyco-lipids were separated on HPTLOpIates^and jtfl CGUG 1 7?75 wild 

type bactcriaand thchahAl/babAJ-Tnutanty^^ and binding of radio 

labelled bacterial cells was detected. (See Bxpq'imental procedures). Four // 773'/or< Strains; w^ 
tested; CCUG17S74 which binds to glyco^hi^^ 

does not recognize the Le^ epitope (D. llv^^ pt ali^Stience 279, 373 (1998); AllHe^^ H., . 

25 AbulMilh, M,. Teneberg, S., and KarissonvK'-^^. (1 997) ^inditig of Helicobizcter j^lori to sialio 
acxdH:6ntaining^ycoUpiite of various origins iiepa^^ 

immun, 65, 2480- 2482), the Lewis b-binding^^^ 17875^ Which is 4^^ acid 

binding capacity (Tlvcr ct al./V998; Miller-Podraza er ai,, 1997), ttic 6^6i42-^mataiit and the 
iai^/z/^-mutatit: The results from Fig. 3 ar<e sunarnarised iii Table 1. 
30 the habA2 mutant and tlic habAlA2 tmXimi differed from the parent strain CCUG 

17875 in two respectsVUnlike the 17875 strain, thei>aM2 iniiiimt iand thie:teA^>!iy!2 Vnutaxit did 
not recognize the Lewis b-6 glycpsphingolipid (Fig. 3B. laac 9); i!e. the: expected behaviour of 
the ftaM -mutants. Instead^ mother binding ^c 

these mutant strains to slow-niigrating acid glycosphingqii^ graoaulbcytes 



Pb53374SE00 



SANT AV:AB DAHLS PATENTBYRA 3-99 ; 18:04 A; 46 8 6660286; #24 

lnlctPatenl-och reg.veri(^ 846 8 7533793 



1999 -03-- 1 9 v.- -iS, :.y^^--r^ 

Huvudfaxsn 

and hunian gaJl bladder adenpcarcinoma (Fig; 3E^ lanes 2 4) in a niariHer that Was 
indistinguishable j&om the binding pattern pjbtairiisd with straih eCUG 7 7874. The binding of the 
babA2 muianU iht habA I A2 mutant, oitd CaJG 178^ was abro£^^^^ 

acidby mild acid hydrolysis (See Expa;^^ 5), denJon&trfiting 

5 the involvement of sialylated structures in the binding process; However^ np binding to the 

ganglio-series gan^6side$ of calf brain was obtained (lane 1 , and Tabic I , Nos. 1 -4), suggesting 
the im-olveiixent of additional structures for a fujl reci^tor q[)itope/sin^^ 
acid/?^r5^wa$ not enough to support bacteri?^^^^^ 
In conclusion; spcciti^^ 
10 (acidic) glycolipids from human sources, such as li^ granulocytes: Tjq^^^^ 

binding by the// pylori wt-strain, and, im addition^ no biiidimg by IA2 n^utant was ; 

detected after de^sialylatipn, or to sia^ 
~ ~ Thfi^ gmglios id^of hi^^ 
charactcris'^d (Fuloida, t)eil. A:, Oate«i J;E.; Wu, M. (1985). 

15 Stiucturespf giyc<>6phingolijpi^^ 

1082; Snroud, M Jl., Handa, K^^., Salyah, M.EX/lto/K./L<iVe^^^ Hakomoii; S -i,, Rcinhold. 
B.B./aod jReinlioJd, V.N.(19?6a)/Mpnosialog;apgliQsides of hi^^ leukemia 
HL60 cells fflid normal human leukppj^^ I. Sepjvilion of E-selectin binding from npn^binding 
gangliosides, and aibsencc of sialpsyl^Lewis x having tctraosyl to octieiosyl cprc^ Sibchcmistry 3J, 
"758-769; Stroud, M R ^Ha^^^ I^cry; sAVlIakp S-i,, 

Reinhold, B,B:, and ReinhoJd, V>1, (i&96h). Monpsialp^ahgliosides of 
leukemia HiL60 cells and noimal human leukocytes; 2. CSiaracteisatipn of E^isQl^^^ binciin^ 
Iractions, and structural requirements for physiological binding to E-selectiii. Biochemistry 35, 
770-778; Mtltlun^ J.vSpanbrock,R;, Pe^^^ Hasegawa, 
25 A;, ynland, F!,l^hthanh,^^X^ 

characterisatipn of iucosylat^d gmghpside^^ from 
human granulocytes, GlycobioIbgy ^vH^ 

aiid sialylneolactotetraosylc^^un^ The laigcr g^gUosid^ are bfi^^ on repetitive //- 
acetyUactosaminee uTutSi and in many 
30 GlcNAc- In addition^ hIcuAc ihay be alfa3- of ilfafi- linked to die lemlinal Gal of beoiactp- 
tetraosykerainide and the longer glycosphinigpfipiiis With rcpcthive A''-acetyll^^ 
Gdnglio$ides with repetitive >/-rac;tyllactosamii>ee core substituted with 

been described in human adcr^ocarcinoinas (Hakohipri; S.-i. ( 1 989) General concept of tumour- 



PD53374SEaO 



SANT AV:A^4JMnPd3ffiWP«te ; 13- 3-99 ; 18:04*; . ...... -.^ 46 8 6660286; #23 

046 8 7533793 V ■ , . - - . ■ 

^-. . "1999 -03- 1 9- ■ '■'.V\.--i6 ' ■ 

;.Huvudfaxen toscoi 
assodated cart>ohydrate aiitig^^ 

and Cancer, H.F. Oerisen,:ed; (NoV York: VCft j^^^ 57-=6S): 

Thie results from Ihe in .vi/m. adlierencc- and inliibiitiQn> xpctiinents, m ,combiiiatiori 
with the HPTLC bacterial w 
5 and in addition, dependent on alla-1 ;3/4-f ucos6 ire^idue(^^^^^ much similar to the wellrkriowh 
sdectin-receptors andtimrioirf ^ 

ArriBdoet aL, Gdsiroenterold0^,} 
almost no binding was detcx^ted to p^^^ 

. . 10 • " ■ :y " ■ ' ■ ■ • = 

4. The receptQir spcicilidtyvMlfuii^ 

The detailed Tec<5)tor spe^^ analyzed by biiidihg ^^ 

labelled semi-^thetic glycc^^ 

natural/purified or synthesised sialyiated oUgosacchahdcs conjugatie^^ atbumin 
15 (Fig» 4). Interestingly^ the binding experiments demonstrate binding capacity to sialyl- 

Lewis X for both ^he B^2bA2 mutant, the mutant and by the pylori CCUG 1 7875 aiid 

GCtlG 17874 wild^type bacteria. K apprpi; 30% riediiiped, ' 

compared to th^e mu^nt 0^1^: 4); sugge^t^ 

coTTespondihg adhesin or sterica] Jiindraoce in p'rc^ht^pii or bin^ abti>aty. In adidtition, 
20 alfa2.3iactosparnine wit)> a 14 caibon 

efficient binding^ while the equivaleiu structiirc' lii^ by a shorter, 3 cairboh spsicer, is much 
rediiccd in binding, Tlie improved binding^b^ 

flexibility in cpircct receptor preserjtalion for opUmiJ interaction witti tte bacterial adhesui. Poor 
: binding was also de^xLonstrait^ by tbic relatpd sja!y]Talfa23iapt6sQ^, sialyl-aJfa2,61k^tose-, and 
25 sialyl-Lcwis a- antigens. 

Nevertheless-, the tcrminal al£a 23 finked sialic {u:;id r^^ cruPial for receptor 
activity. Bihdiiig experiment 
detect any biniing activity: (Fig. 4), pointing 
correct fc»inati6n of the rcceptcirepi 
'30 In Fig. 4 several combinations of adhercn 

17$75 strain is subsequehdy competent for interaction with bpft ihe.so^lut>ife; I^w £Mid 
, the siialylTr^ewis x antigen, while the CCUG 1 7974 strain .(another clinic^ wild-type isolate and, 
in addition, type strain), is restificted lb siaiyj-Le^s x antigen binding^ ie. sitnflar to tixc habA? . 
mutant and the babAiA2 mutant Interestingly, both the M0] 9^^^^ 
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devdid of bolh binding iirbpcfties. 

In addition, the pi^scnt invcn^^ 
mutant and thq CCt/G 2 78 75 wild-type siriuTi fbjr thfe siial^^^^^ X sihtigeh by dctiited 
5 Scaichard analyses, in order (q define constant and nuiphi^r of bm^iiig sites. The 

results suggest a high affinity cpiwUait dr2x l^^ sites pet 

bactenal cell (data not shown). 

The prcvaleiK:e of sialyULewis ^ aiiti^ 
Swedish clinical 7£ pyf^3^ri isolates and 44$<o; that is 40 isb(^^^ bdiimd^^^t^ 
10 antigen. Nohe pf the re%encc strains (Fig clinical: jsdiate&; hound to the 

related Lewis y penta saecbaridc mii^ not shown). These rcsulb provide evidence foir the 

prevalence of the new sialyl-based Lewis x retec^fp in natural clinicd isdlates^Jn addition; 
" 7 ^ - ' ^^ ^^001^^^ 

with the sialyl-Lbwis a antigen is extrimely intn^ sisdyl-Lewis .'a as aii : 

15 estaiblished tumour anjigeTi (esj^idly in relation t^ k, pylori as a possible carcinogen);^^^^ 
of cell tran5f6^rn;iation, and emergCTce of tui^^ 
possibly have an additional rec<^ 

S. Preparatioii and idenf^^^^ 
.20 *rhe interest of the presept^^^^^ 

neolactoserics ganglipsides. Fiicbsylated si£dylated I^ct6s^ih6 ^re; created by 

expression of alfal 3/(4) iu<x>syltransfew^ 

alfa(2^3) sialic acidrffubstttu^ / 
GlcNAcOi'R (wh^e R is.a prGtein;or other c?^^ 
25 comxnon trisaccharide stnicture, which fornis the cprp^^ siaiy(aied structure/resulting in 
, , ; sialyKLewis X, i.e. lsIeuAcalfa2 JG^^ 

: be difucosylated sialyl Lewis x, a loriger polyftcpsylate^ polylaic^itp^aihiiiro or siiiiiiar 

: derivatives. The number of fiicoSfe^riBsidues m affinity and aid in 

the stabilisation of the reccjptbr^ligm ; 
30 by the finding that a binding pattern almost parallel to the piitteni of slra^ 17874 arid the 

mutant strains was obtained with hibhoclorikl antibody againirt sialyt-Lewis x (Fig S,; 

B). The optijpal rcceptOT conld b.c of more poihjp^lM type, as siiggcs^^^^ 
glycolipiil bands that (iembostrate high affinity r^eptpr properties in the lIPTLe-dverlay 
•analyses ;(Laiies-2- and 4). . 
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A //../j^i/ari^binding and^ 

isolated from the human gall bladder adenbcaran^^^^ (Fig.; 3, laric 6)' iknd charactemed by 
negative ion FAJ8 masts spe<^tr6metiy a^^ NeuAcHexi(Fuc)iJ^^^ 
(Fuc)HexNAcHexHex with sphingosinc and non-bydrpxy 16^ 
: 5 together wUhAeanti-si£dylTLcwisx-bir^ 

Galp4(Fiiccx3)GlcNAcp3Galp4GlcpiC0rcompb a gangliosidc With 

rcpetj live Lewis x core, previously dc^cfnbed in Human colonic adeaocarciiioma (Fuktishi, Yv, 
Nudclmaii, E./Leveiy, S3.. Hak^ 

aecuimulaiing in human adenocarcinoma. lO. A;i^ybndoaia ahUtKidy (r^(^^^ 
10 cancer-associated difucoganglipside (Vr3N«iA<Viin3Fuc^^^ J: Biol. Cheiii. 25Q, 1 05 1 1- 
10517), The bindingractive coippound was thu^^ 

While alniosl ho bm^ 

was obtained, a weak binding of dac CCUG 178^^ strain, the BabA2: mutant a^ the Babi^iA2 
15 mutant to sialyl-Lcwis x hexagjycpsylceraxnidc {lane 8) was bctisidnally bbsery^^ 
this binding required 2 nmol, wjiife.the dctevtiuu level for NcuAcot3<5aip4(Fuc^ 
Gaip4<Fuca3)GIcNAcP3Gaip^^ , 

The distinct diflyrencc in affinity^a^^ 
ganglioside exhibit features required for bactm biiiding, whilctho dimeric or repetitive foOT is 
20 optiniisedin its presentahbii.of the tenninal s^^^^ 

At this stage, aii oipen question if the inc 
repetitive Lewi* x element, or due to Ae longer carbohydrate chain giving pptjunial exposvitre of 
the binding epitope, ^ has been descr?bed for linonocional antivsialyl-LcWis lx ; . 

(Muthing; J., Spahbrbek, R,/Pctcr-Kataiinie, Hanisch, FirG;, 
25 Unland. F., Lebmann, Jm Tschpsche, H:, ap4 Egge^H. (199$);isol^ 

characterisation of fiicosylated gang! iqs^^^ froin 
: hinnangranidocytes .Oiycobiplpgy tf, 14^^ 

. . 6. The receptor specificl^ ottf^ pyiori tor sialylated.J^eptors in EUSA 

. , . 30 ' Since the //. pylori wild-type bactena demonstrate bimlipg to soluble sialyl-Lewis 

X antigen (Fig. 4), in contrast to the bin<Ung patten^ as anudyz^ 

(Fig. 3), there might be an intricate situation whef^;ihe pr^jCiKi^ of the BabAradhe^iih^ such as in 
the wild type strain, euuld sterically jjitcrfiErc with- binding to the sialyi-LeWis x antigeii in solid 
' phatie, ije^ to the cell surfaces z/i VIVO. ^ 
• PD53374SE00 
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An ELrSA assay was consuiicted 
f"""°''»^ised sialylated or stil|>hatfed 1^^^ x antigens, For ihe^^^^^ b antigea ; 

was usba asthc cofitioL Interestin^y, ihe ihutaiit bitukj^uct iriore cfBdently to the . / . 

immobilised sialylated receptor compared to the wild type strain, i.c. siimlar to the results gaiiied 
5 from the HPTLC bitiding analyses, ib contrasti Winding by the Wild type strain to the Le\^ 

antigen is most efficient, and subsequently cpmptet^ lost in the ^a*vl>i4Jm^tant Th^ drastic 
difference in bm«iing results for soluble yei^s iiroppbilized sialyUte^^ is siiggestiye of 

a sit^iatiop where iliteraclion >yift sijaylat^ jn^Kin nio gastric mucus layer (lining 

ths epithelial cells), might tie coa^ 
10 l)T?evWhilc Kght interaction with: cell sui^ 
wmJlned to tfte Myl7>i2 rautmt. iTii^ 

binding pattern of strain CCUG t 7874. where ladk cjf the iSa^ regulaiion or 

binding to siaJyJaled recq>tprs 3). In dicsc analyses, a weiak inftsiractipn with the sialyl-Lewis 
15 a antigen is also detected by striin GCUG l7875;Hpwcvcr, the differ close tti 

lOO-fold lower compared to sialyl-Lcwis x aqfigien, Iii additidn. sulphaied derivatives ofthe 

Lewis x/a anligem has bem^ 

5/£rf. CAfi>«., 269. 1598, (1994)- Br^^ 
. and 3'HSd3Ixws x- antigen cpn^^ 
20 However, binding above background wa^ detect^ s^ 

teiminal alfe23 linked jsiaUc add indte 

Carbohydrate binding domains of the s^^ 

7. Adherence of the jtt/»jrforij^^ 

observed in ihe, in j/^m adherence experiments by hiimflq gastric rimc^^^^ 1 C) and, in 

_ addition, by the Uansgenic -lJcwis b" mouse gastric muoosa . (Fag. 2 D, E), is^^^^ 

siajyKLewis x ^tigea (Fig. 3, 4, 5, 6), the prtisent inventors Wfonned inim»itioff . 
experirrient frt Similar to the previous ini^^ 
"30 ncoglyco-conjugiilra (Fig.^ 
.: ; (CCUG 17875) and die .^aM/^6jj^-TOUtant bacteria, witii tl^e sialyl tewis x ctmjugate. betbiie 
. analyses of bacterial binding in situ to both htunan gastric tnutisa and tb; the "Lewis b" nioujie 

gastric mucosa, Mo^ interestingiy, the i 
(H>mpletcly prevented binditig by babA^ 
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and 7A) and "Lewis b'' mouse (Fig.:2F an^d 7G) gastric m In contrast, the siaj^yl-Lewis x 

inhibition experiments wjth tiic H- wijd^type bacteriia ip humarr gastric mucosa results in 

no reduction in bindiiig^ig. 

However, a slight reduction ip huiding pf ?^^^ 35%^ was ob?ei^ with the A/^ : 
5 pj^toW wild-type bacteria to tbe^"^^ 

Tliese experiments suggest that die mutant haisfi^ induced the bindiiigpippcrties of to 

adhesin protciT) that is specific Tor sialyl-Lewis x antigens, i:e/yet an6([hier hutn 
antigcn/The slight difference in bl 

suggest that tht proportions of expressed LewiV h aiul sialyl-Lewis x antigeiis £ffe ratli^^ diflferent 
10 eoiiiparcd to hwnan gastric itiucosa,^^^ 

moiise iis drivrai by a tnmcatcd rat intestinal fatty acid biiiaing gddc 
ct aly ( 1 995) 92,. 1 S 1 5)./ta 

mucosa/ho^ is shaped and nic4iMatcd^ b^^ by the chmiuc ^nifiailiI^I^ 

such as cytokines and cell differentiation modulatLng ^ignal moleciilies ind, in addition, 
15 diffcreiK;es due to iiiflainmatipn St 



8. Receptor epitopes for the daA/lZ>%»aM a monbcloiiaii 

. antibody to tibe sU^I-Ijcrwia x antigen. 

Tlie itihibition results with s^ 
20 binding hy Xhei babAl/babA2rm\x\23\X if. mc^iat^ by the 5|aly]-I;ewis antigen. However, the 
results iroin the llPTLC^iiidin^ analysi^ (Fig.^ X derivatives with 

higlicr molecular weight, possible of rcpetitiyci/dimei^ nature are less Well recognises by the 
nionoclonal iahtibody. The prescfni inventors liav^ sufasequenlly anaiyie^ flio bfFeci on inhibiUon 
of bacterial adliereiice in situ^ to human gastric mucosa, by monoclonal antibodies to the siedyl- 
25 Lewis X, antigen and to the Lewis b antig;en (Kg, 8). Pre-incubarion^ the sialyl- 

Lewis X Mab results in a 40% reductioii iii binding hy lStiCbj^^ to no 

significant reduction in binding by th^ wild t^ strain (Fig, 8). In comparison; the Lewis b 
iintigen MAb results in 78% rcdu<:tibn in binding by the wild tji^e strairiu^w^ 
/>/i/>i47//)«M^Tmut5mt strain was dnafected. Thc:4€ % is convincingly 

30 efficient, yet suggest that tibc monoclonal sialyl-Lcwis x antiiK)dy denioiistratje a m Restricted 
binding specificity compared to XhcbahAl/hghA2r^^^ TTjesc r^sultf ar^ih^alogy With th^ 
HPTLC-binding results (Fig. 3)» where the dimcric si^yl-I^^ x glycp^pid/anligen exhibit 
higher receptor affldity con^arbd to t|ie monomeric shorter^ 
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9. Expression of the sialyl-Le^ 
gastric mucosa 

The sialyl-I^wis x totigen sccfTji? to be a bindihe speciftcity utilised by normal 
clinical isolates «ui<l most Ukely hi^y^c^ Lewie b 

5 aatigetireccirfor: Both receptors ar 

specific antigens, TTie uiiiquc aIfa-h3/4-fi^ 

ejtplain //. pylori ^ a human {pi:mialc) specmcpalhp^^^^^^ different in terminal substitution, 

in between these two groups o 

since it relates to disiincl thffererices in th^^ 

fi^wcver,theaduJthcaltliyhun^ 

presence of sialyl-Lewis x antigens as K pylori receptors i^ould not appear all ttlat obvipus. 
Nevertheless, increased sialylati^^ 

pjK/&r< infectious ph>cess. 
15 7^ order to investigate the possible rek^ 

conditions and expression oF^. p>'/oA* sid^^^ 
have screened gastric pinch-biopsies Ci^eu very; s^^^ 

inventors foun4 ahnqsrnp sialyl-I^e^^^ Iq 
of the individuarpinch-bibpsi e^^ ;s/^^^^ 
20 binding in biopsies of 3 individuals. Howcvei;, these pinch-bippsies were obtained from routinie 
screepng of pa|tif5pte and ahn 

three high bindijig pineh-biopsies; was chose^^^^^ 7A* Six of 

the; pinch-bic^sies described above ^ere eyaluaitfed fbi: " level onnflammiirtoiy t^ 
The (fow) sections that confer low or modest binding of the bdbdl^ahA2'mnXzn\ were found to 
25 be of "low inflammatoty ^eU infillratipn", as illustrated by Uic jrrW adhcrcnc^^^^ 

biopsy no. 9 (Fig. TB), wh0re binding by ih^ bdbAJ/haifA2^^^^^ jeduc^- In coiitrast, 

the two biopsies iiiat confer good binding ty ihi 

of inflammatory cell infiltration", this is in exemphfied by biopsy no^l2 (lRig7A)* These results 
suggest a (kOTelaiionbetweCT binding by thei?wMjf/&^^ 
30 iiiflmimiatory cell ittfiltralioh in th^ . 

It is o f course diiB5cult, bM^^ to dc&e wheh or where the firiatyl- 

Lewis X recieptprs Will mierge. but the presei^ myentprs sugjgiist^tt^ during the 

pixjccss of chroiiid atrophic gastritis,^ 
might be beneficial for the ^ 
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mvironraent: ' 

Based on the nesults, there tnight bp the H.-pj^pri is targeted tO: the 

suiface epithelial linmg/gastric jpit region, by adhefence niediat^if by th^ Lewis b antigens/ 
. , .During the chronic.mfection and inflammaliph i^rpc^^^ th^'iepitheUal^c^^^^ by up- 

5 reguiatioh of the siaiylatibn levels ITiis event/process th^^^ a siscoiid receptor leycj ix. a 

consecutive or two-step niechanism:f^^ attachrnent jsroc^sv 

siaJyl-lJcwis x Wiig^:. in the gastric pit region: A 2-stq> dcpendeiit mebhanisin ibr ddhcsipn 
could be of great importancfef^^ 

medifitcd by the Lewis b jontigehs, followed by ah iiitiinate copt^ th6 cellular menibrdxie 
. 1 0 mediated t>y isiaiylatisd gly|Colipids. .; ■ : ^ 

A stepwise attachrnent m 

coid4 by triggering the in^^^ process induc:e a second Icvjei of cellular xcceptor expressipiii, 

in order to proiiiote adherence. Siich mcchani^ruis^^w^ direct them to; a sli^tiiy shifted 

ecological niche during the chronic inflamn^ and subspqu^ly driving the • ^ • 

15 inflammation propess further to .r 

transfonriadon. Another possible explanation migj^^ be to avoid ntitial ii^ter^actibn witti ^ialyl^ted . 

inflammatory cells such as PMN-^ceUs/jgrandibcyte^ Lectin mediated intet^ction >yith ne^ 

hks been denionstxjatted to acti^^^ 

Gastroenterol, 1 99*4, 29, 2^ 1 28-32): 'fhe receptor lot sdch niechamsins has ijbt been idead^ed 
20 yet, but considering thjat htuiis^^ 

antigen haded scjectiii-interacddns/^^^ 

interactions with g^ranidbcytcs mi^^ 
V antigen/receptor. ' 

Much of tfie present experimental res^ • 
25 possible due to the bindings results graei^od b^ /w£6>47>42-"double"ihutOTt (PM pievipuply 
defined by the inventbrsi Since the dpuble-nnita^ 

properties, llie spccife : 
demonstrated. The pnesbnpe of the B A 
stcrically intcrJfere imdp 
. 30 pi-escnt residts of bindipg texperinients in solid ph^sc . to sialylatpd receptors on^ 
•■ andinELlSA-'- [ '-y'- 

This present inventors have demonstrated suiprising :si^yl^ 
depeiidcht binding modes j.a;s a cpi:isequencip;df (He gi^tn^ tissue ihfiamioatibn^ 
sigiialling might be k6y-eyen^ for the H. py/pri chriinic infection cyt^ 
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embbdimenb, wliich constitute 

understood. that various changes and^^ ra^ as wouid Wohvioiiai Iq^^b^^^^ 
5 ordinaiy skill in this tut may be made wittom^^ the scope of the invehrt^^^ which ia 

set forft in the daims iappcndcd h^^ 
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1 . y S6 of fUfxisyljitod si 

antigcf) carbohydratQ situicture for the pr^p^atipn of a.phanpaceutical cbmposition for i^ . ' 
(re^tm^nt Or projfihylaxis in hionahs of condiUpns Lbvolvixtg irifectibn by HeUcofyacter pylori and . 
5 related pathojgens Of the human g9^^ 

2. Use according to claim l^ in which the siaVylTLewis 
structujc is capable of binding to^^hesuis presm^^^ of K pylorL 

3. Use according; to claim 1 or 2, in which the sialyl-Lewis antigch psrboliydriate 
structure is capable of inhibiting or usubstentiallir. reducing the iadhesion of// pylori to qriithcUaJ 

10 cells of a histbldJgiCjEd sec ; 

4. Use according to afty one of claims ' I - 3, in Which Ihb sialylTL«\Kis aittigenL is 
chosen among siaiyi-I^wis X and £a^^ . 

— 5-Use according to any one of g1&^ : 

chOGfcn ampngdinieric or repetitive sialyl-Lcwis x and difperic ortepctitiye sialyl-Lewis a, 
15 6. Use according to ariy one df claims 1 - S/in which Ihie £i0nditidhs in 

gastrpintesliiidl infection by 7/.: j?^ 

duodenal ulcers^ gastric ^enocarcinon^a, gas^c lymphoma^ 

7- Use according to any of the claims 1^6, in which the sialyVLewis ajitigen 
carbohydrate structure is bound to ah inert subsbratc> prBfCTabiy for to term release in thic 
20 gaslrointpslinal tract. { 
8. Method for treating; fflid/or prevmlin 
^y/^''' pf huinsm 

need thereof an effectiyp.amp.unl Of a.fucosylated N-ace^ lactosai^i^nf c structure, 
such as a sialyl-Lewis aaU^ 
.25 , 9- A method according.to clato 8; in which ttc si^ilyl'I^eW 

structure is capable of binding Lb adhcsinsf>r£isent on the s\kf^cc of pylori: 

10. A niethpd according tb c^^ 
carbohydrate structure is capable ofinbibiting or subsjiaijtiaily reducing thpadhejnon of H.pylori: 
: to epitheUal ceHs of a histological section 

. • :30 1 L A niethpd alccprfing t^ 

: ahtigcp. is clwsen among^^ 

1 2. A method accoiding to any -pne of claims 8— 10, in which, the sialyl-tcwis 
antigen is chosen arriong dimeric or repetitive siaiylJ-ewis x injd ^d^^ sialyl- 
: : : . . ,Lewis a, 
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Huvvdta>nn town 13, Use of antibodies to a fu<x>sylat€^^^ N-acetyl lactosaiiiine structure 

and/or sialy[-Le wis X carbb structum.fpr inhibitibg 1^ 

14. Meitod for treatiiig and/or prieveptlng diseases in humans caused by infection 
by N. pylori of Jxuman gjistriq aiucosu, said method cpmprisiiig adrainisiering to a human patient 
5 in iieed thereof an effective anio 
laetosamine stractui-e» such as a 
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A fucbsylatcd sia^^^ 

ajnitigen carbohydrate si^^ 

siatyl-LiBwis X can be used for the pri^arkiori of a phanli^^^ isprnpositipn for the treatment 
5 oir prophylaxis in hiimai^ of cojiid^^ relied 
pa]lhogens of the human gastroihtesunaj mucosa, furiheri; sfaid c<md|lic»i5 can be treateid through 
the adiTiinistraidon of a fpt^sylated sialylatt^^ 
aiitigen cart><diydrdie stxvcturc^OT 
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